(CONVENTION. By one or morj- 




Wf Hl'MO OCIIAH:* fr;!^rjr.' n<v^ 

CONVENTION APPLICATION FOR A PATENT 



h-o. HOKCHST AKTIKNCI-SIJ.I.SC.HAI I 
SVc 

of 4.5 Bi-unlngsCi-asse, 1)62 30 Fi-ank i u fL /Ma l u «LV 
Federal KepubLLc ot" Gei-niauy 



Heie 
m»ert Tli:e 
ot Invealicn. 



hereby apply for ihc gram of a Patent for an invention eiiiilleJ •■ 
POLYPROPYLfclNl-: MOLDING MVLKRIAI. 



t3» H«r« in»*ri 
of batic 



C 4) Her*? ln«rt 
NiTT.t t-! 'jail'". 
C-jun'.r> /f 
C^ur.:r:«s. and 
'.•^U' or 
d4.e^ 



Which IS Ucscribcd iu ihc accompanying complete spe^tticaium. fh.s appHcaiu.n a 
Convenlion applicaiion and .s based on the application numbered 

P'37 04 207.6 



for a patent or similar protection made in 
on llch February 1987 



Federal Republic ol (icrr.'.an' 



^ address lor service is Messrs. Lidwd. Waters Sons. Patent Attorneys. 



Our 



50 Queen Street, Melbourne, Victoria. Australia. 



DATtiD this 



9th dav of 



February 19 88 



tiite '.Si "! 

Of 

C'.tttipitiv \.r,*l 
Hi V-i^"'t- 



H3ECHST AKTIF.NGESELLSCH/ 

^ 0 FEB 1988 I 



by ( - v^' 

reg i sCe ru< ! k 



r o rm / 



rOMMONVEALTH OF AUSTRALIA 
Patents Act 1932 

DECLARATION IN SUPPORT OF A CONVENTION APPLICATION UNDER PART XVI 

FOR A PATENT. 



In support of the Convention application made under Part XVI. 
o? tSr?atents Act 1952 by HOECHST AKTIENGESELLSCHAFT of 
Briiningstrasse, D.623O Frankfurt /Main 80, Federal Republic of 
Germany for a patent for an invention entitled: 

do solemnly and sincerely declare as follows: 

1 Ve are authorized by HOECHST AKTIENGESELLSCHAFT the applicant 
for the patent to make this declaration on its behalf. 

2. The basic application as defined by Section 1^*1 of the Act was 
made in the Federal Republic of Germany 
xinder No. ? 0^ 2 : . 6 on r : y 
by HOECHST AKTIENGESELLSCHAFT 

3. a) JUrcen Helberg, 60 Johar::'.-:^- r^. j:^-r- 

r ) *^ i 5 d P 1 C' r~: r* 1~ O ' ' i^" . ' - ^ u c r * 1 T: . 

a ) - c ) F e c e r a i H e p 'J b i i c. " : ' G ^ r. a >' 

ie/are the actual inventor(s) of the invention and the facts upon 
which HOECHST AKTIENGESELLSCHAFT 

is entitled to make the application are as follows: 
The said HOECHST AKTIENGESELLSCHAFT 

is the assignee of the said ^ .. , _ 

JurRer Heiberg, Gert Heufer, i- r iecr ; •: h -.--:;ri-. .-. :- 1 : =-r.:.:- - ■■. 

4 The basic application referred to in paragraph 2 of this 

Declaration was the first application made in a Convention 

country in respect of the invention the subject of the application, 

DECLARED at Frankfurt/Main. Federal Republic of Germany 
this 12th day of January 1988 



To the Commissioner of Patents 

HOECHST AKTIENGESELLSCHAFT 

PAT 510 '''prokurisl Authorized siV----:-. 




(12) PATENT ABSTRACT (11) iX)cuinent No. AU-A-11485/88 
(19) AUSTRALIAN PATENT OFFICE 



(54) Title 

POLYPROPYLENE MOLDING MATERIAL 

(51)4 International Patent Classification 

C08L 023/10 C08K 005/09 C08K 005/-i4 CObK 005/0^. 
C08K 003/34 

(21) Application No. : 11485/88 (22) Application OaLe : 10.02. 

(30) Priority Data 

(31) Number (32) Date (33) Country 

3704207 11.02.87 DE FEDERAL REPUBLIC OF GERMANY 

(43) Publication Date : 18.8.88 

(71) Applicant 
HOECHST A,G. ; 

(72) Inventor 

JURGEN HELBERG 
GERT HEUFER 
FRIEDRICH KLOOS 
WOLFGANG LOW 

(74) Attorney or Agent 

EDWD. WATERS & SONS 

(57) Claim 

1. A polypropylene molding material essentially consist- 
ing of a homopolyroer of propylene or a copolymer of 
propylene with ethylene or butene, having a melt flow 
index MF I 230/5 of less than or equal to 5 g/10 min 
and containing 0.001 to 0-5X by weight, based_on tne 
molding material, of a nucleating agent from the group 
consisting of sodium benzoate, sodium montanate, cal- 
cium montanate, aluminum p- t e r t -bu t y I ben z o a t e , quin- 
acridone^ n aph t h a I i m i de , d i ben z y I i dene s o r b i t o I and 
ultrafine talc. 

4. A process for improving the hardness and toughness of 
propylene moldings by adding nucleating agents to the 
molding material intended for the production of the 
moldings, wherein 0.001 to 0.5X by weight, based on the 
molding material, of a r.ucleating agent from the group 
consisting of sodium benzoate, sodium montanate, cal- 
cium montanate, aluminum p- t e r t -bu t y I ben zoa t e , quin- 
acridone, n ap h t h a I i m i de , d i benz y I i dene s o r b i t o I and 
ultrafine talc is added to the molding material essen- 
tially consisting of a homopol y r:»er of propylen? or ^ 
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copolymer of propylene with ethylene or butene, having 
a melt flow index MF I 230/5 of less than or equal to 
5 g / 1 0 m i ii . 
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HOECHST AKTIENGESELLSCMAFT HOE 87/F 043 Or.Da/je 

Oesc r i p t i on 

Polypropylene molding material 

The invention relates to a polypropylene molding mater- 
ial having improved processing characteristics and 
iaproved properties. 

In the processing of polypropylene, the processing speed 
and the properties prove inadequate in many cases. There 
has therefore been no lack of attempts to overcome these 
def i c i enc i es - 

It is known that partially crystalline thermoplastics, 
such as polypropylene, can be advantageously affected in 
teras of processing characteristics and properties in 
«any cases by adding suitable crystallization seeds, so- 
called nucleating agents. Nucleation leads to a finely 
spherulitic structure and a higher crystallization tem- 
perature . 

The consequence of this is that the product to be pre- 
pared is dimens ional ly stable at a higher temperature 
and can therefore be removed from the mold at an earlier 
stage. This results in a substantial reduction in the 
cycle time during injection molding, in particular in 
the case of thick-walled parts, and in an increase in the 
take-off speed during extrusion. 

The finely spherulitic structure leads to higher trans- 
parency and, because of the higher crystallization tem- 
perature, to increased crystal I ini ty. At the same time 
there is an improvement in the hardness and rigidity of 
the moldings produced therefrom, but a reduction in the 
toughness properties. This undesired effect has consider 
obly restricted the use of nucleating agents in nany 
cases . 
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It is known that by adding - q u i n a c r i done to a high mole- 
cular weight propylene homopo I y me r (cf. German Auslege- 
schrift 1,188,279) the hardness and toughness of the 
moldings produced therefrom is increased, a- and 6- 
5 quinacr idones have only a slight effect; they increase 

only the hardness without producing any increase at aU in 
the toughness. 

Furthermore, the use of aluminum p - t e r t -bu t y I ben z oa t e 
and d ibenzy I i denes orb i tol as nucleating agents for pro- 
10 pylene copolymer is known (cf. EP-A- 1 37,482 ) . However, 

talc is added to increase or maintain the low-temperature 
toughness- An improvement in the transparency and satis- 
factory rigidity and low-temperature toughness are achieved. 
iMprovement of the hardness is not mentioned. 

15 It was the object to find a propylene polymer for mold- 
ings having improved toughness and hardness. 

It has been found that the object can be achieved oy a 
propylene polymer which contains certain nucleating 
agents . 

20 The invention therefore relates to a polypropylene molding 
material essentially consisting of a homopolymer or a co- 
polymer of propylene with ethylene or butene, having a melt 
flow index MFI 230/5 of less than or equal to 5 g/10 min 
and containing 0,001 to 0.52 by weight, based on the mol- 

25 ding material, of a nucleating agent from the group con- 
sisting of sodium benzoate, sodium montanate, calcium 
nontanate, aluminum p-tert-butylbenzoatc, quinacridone, 
naphthaL ira i de, d ibenzyl idenesorb i tol and ultrafine talc. 

Suitable homopolymer and copolymers for the molding 
30 material according to the invention are homopolymers and 
copolymers of polypropylene with ethylene or butene 
^;hich have 3 high molecular weight. Their 3?lt flow 
index HFI 230/5 is less than or equal to 5 g/10 ni i n 



- 3 - 

230/2- 16 £ about 1 g/10 m i n ) , preferably less than or 
equal to 2 g/10 min (MFI 230/2.16 < about 0.5 g/10 m i n ) . 



The nucleating agents used are sodium benzoate, sodium 
montanate, calcium montanate, aluminum p- t e r t-bu t y I ben z o - 
5 ate, qu i n a c r 1 done , n a p t h a L i m i de , d i b e n z y I i de ne s o r b i t o I 
and ultrafine talc. Sodium benzoate, quinacridqne and 
ultrafine talc are preferred, in particular sodium ben- 
zoate. The particle size of these nucleating agents is 
less than or equal to 20 preferably less than or 

10 equal to 10 un». The substances are added to the polymer 
in an amount of 0,001 to 0.5% by weight, preferably 0.001 
to 0.15X by weight. 

The molding material according to the invention can con- 
tain the conventional additives which facilitate proces- 

15 sing and improve the physical and chemical properties. 

Examples of these are light stabilizers and heat stabil- 
izers, antioxidants, antistatic agents, lubricants, anti- 
blocking agents and fillers and reinforcing agents, 
colored pigments, synthetic and natural resins, rubber- 

20 like products and f I araep roo f i ng agents, Lh f f i r n t p r u p 

is present in the molding material in general in an amoun t 
o f 0.01 to '^ ^ hy wr^^htj hrty^^l nn — the amount — o f . po I y n e r 
(+ filler). Fillers and reinforcing agents, colo rod pig- 
ments, synthetic and natural resins, rubber-like products 

25 and f I ameproof ing agents are used in an amount correspond- 
ing to the particular requirements. 

The nucleating agents are incorporated into the propylene 
polymer in a known manner, for example by means of a mixer, 
extruder, roll or kneader or by air homogen i z a t i on , it 
30 being also possible to use a masterbatch of the nucleat- 
ing agents for incorporation. 



The ciolding material according :o tha invsntion no: only 
results in improved toughness and improved hardness of 
the moldings in comparison with moldings obtained from 



an identical molding material without the stated nucleating 
agents, but also possesses better processing characteris- 
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20 The Examples which follow are intended to illustrate 
the invention: 



Examples 1 to 7 and Comparative Examples A to 0 

Several high molecular weight (MFI 230/5 < 5 g/10 min) 
and low molecular weight (MFI 230/5 >; 5 g/10 min) pul- 

25 verulent homopolymers of propylene and copolymers of 

propylene with ethylene were mixed with various nucleat- 
ing agents and, either as a powder or as granules, were 
processed to test specimens. In the same manner, test 
specimens which did not contain any nucleating agents 

30 were prepared for comparison. The hardness and the 

toughness of the test specimens were asasured. The com- 
position of th2 adding niatsrialG tested and t h 3 results 
of the measurements are summarized in Tables 1 and 2. 
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Notes on Table 2 

BIH; Ball indentation hardness, DIN 53,456, A mm 
sheet 

^) FCM: FlexuraL creep modulus, 1 ni i n value, flexural 

creep test b ~ ^ N/mm^ 
^) akv: notched impact strength, corresponding to DIN 

53,453, standard small bar with V notch 
^) Compressive s i r en g t h / s t r e ng t h in drop test, bottles: 

(industrial test, Henkel) 

a. Compressive strength 

A defined hollow article (parting sand container 700 ml 
35 g) is subjected to a load, and the force in N is 
measured at 3 mm and maximum deformation. 

bo Progressive drop test 
Test temperature 0°C 

30 thermostated bottles are filled with water and 
placed on a drop table and allowed to fall onto a 
concrete floor, the height of fall being increased 
stepwise. The bottles which have remained intact are 
tested again with an increased height of fall, until 
the final bottle has been destroyed. 

The height at which 50Z of the bottles are destroyed 
(h 50 value) is determined. 

^) Drop test, sheets ("Lukall", Hoechst) 

Test temperatures 23^C, 0°C, -20°C, -40°C 
Falling ram 2 kg 

6 sheets are tested in each case at different heights 
of fall. The end of the test corresponds to the 
height at which all 6 sheets are destroyed. The mean 
is calculated from this to give the mean height of 
fall- 
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1. A polypropylene moldinq material .ssent.ally .;oms-.<,. 
,ng of a homopolyme^ of propylene or a ^opoly-r-e. of 
propylene with ethylene or butene, ha.-n.j a n-eM 
index MFl 250/5 of less than or ea^ial to 5 g / VJ m - 
ar^d containing O.OQl to 0.5Z by we-,ht, based on tK. 
molding n,ater,al, of a nucleat.ng agent fron, the -j r o . r- 
consisting of sod.um benzoate, sod.un, montanate, r a • 
cium n,ontanate, aluminun, p - t e r t -bu t y I be n z o a t e , au-n- 
acridone, n a ph t h a U m i d e , d , b en z y I . de ne s o r b i t o i and 
ultrafine talc. 

2. A molding material as claimed in clatn, 1, whe^e.n the 
nucleating agent is sodium benzoate, aluminum p-ter-- 
butylbenzoate, calcium montanate, quinacridone or ultra- 
fine talc. 

3. A molding material as claimed in cla-m 2, wherein the 
nucleating agent is sodium benzoate, Qu,nacr,done or 
ultrafine talc- 

4. A process for improving the hardness and toughness of 
propylene moldings by adding nucleating agents to the 
molding material intended for the production of the 
moldings, wherein 0.001 to 0.5Z by weight, based on the 
molding material, of a nucleating agent from the group 
consisting of sodium benzoate, sodium montanate, cal- 
cium montanate, aluminum p - t e r t -bu t y I be n z o a t e , quin 
acridone, naph t h a I i m i de , d i ben z y I i dene s o r b i t o I and 
ultrafine talc is added to the molding mater, al essen- 
tially consisting of a homopolymer of propylene or a 
copolymer of propylene with ethylene or butene, hav.ng 
a ntelt flow index MF I 230/5 of less than or equal to 

5 g/ 10 m i n . 



inuri p-t3rt->)!i>:'lb5n--n- 



5. The process as claimed in cUi-i 4, vhersin 
agent is sodium benzoate, I 
cnci'J.^ r.ont3nDt = , nuinacridone or ultrafine talc. 
r//V|Tl) lliis 9lli (l.iv of Fel^ni-irv DHS . 
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